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Conclusion: Increasing the size of an atlas database within 
achievable ranges would be insufficient on its own for 
consistently perfect single atlas auto-contouring, even in the 
presence of a “perfect” atlas selection method. Thus, 
improvements in the underlying methods for pre- and post-
processing, such as deformable registration or multi-atlas 
fusion, are necessary to improve the results of atlas-based 
auto-contouring. Additionally, consistent delineation within 
an atlas database is required to minimise the effect of inter-
observer error on the achievable performance. 
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Purpose or Objective: In radiotherapy, the prostate is one of 
few anatomical sites where the whole organ is targeted, even 
in cases of localised cancer. Improvements in outcomes may 
be achieved by escalating the dose to the dominant 
intraprostatic lesion (DIL), and thereby reducing the dose to 
the remainder of the gland. However, reliably identifying the 
DIL requires considerable clinical experience and is extremely 
time consuming. Automated outlining would alleviate this 
problem, and is also desirable for online adaptive 
radiotherapy. This work investigated the feasibility of 
automatically detecting the DIL on T2-weighted MR images 
using image texture analysis methods. 
 
Material and Methods: On the diagnostic T2-weighted MR 
images from 14 prostate cancer patients previously treated 
with radiotherapy, the prostate and DIL volumes were 
defined by a clinician. Two separate projects were carried 
out using the same data, looking at 2D and 3D texture 
analysis, respectively. In both cases, a range of texture 
features were calculated on a sub-volume basis and a 
machine learning classification scheme was trained to classify 
individual pixels surrounded by each sub-volume as either 
healthy prostate or DIL, based on the calculated features, 
with the clinician defined contours as the ground truth. The 
classifier was tested on each patient case in turn, with the 
remaining 13 patients used as the training data in a leave-one 
out schema. Classification results were assessed in terms of 
receiver operator characteristic (ROC) and confusion 
statistics. 
 
 
 
Results: Over the 14 patients, the best performing 2D 
analysis resulted in a mean area under the ROC curve 
(aucROC) of 0.82 ± 0.13, whilst the 3D analysis gave an 
aucROC of 0.60 ± 0.16. A summary of the results is shown in 
Table 1 and Figure 1 shows a visualisation of the (2D) 
classification results for an example case. There is wide 
variation in classifier performance from case to case - 
performance tended to be poorer on patients with small DILs, 
giving a low sensitivity but high specificity. The mean value 
of sensitivity is heavily affected by these low scoring cases. It 
is expected that the results could be improved with a larger 
training dataset and morphological post-processing of the 
detected DIL region. 
 
Conclusion: This work shows that, in principle, texture 
analysis can be used to identify focal lesions on MR images, 
facilitating automated delineation for adaptive radiotherapy. 
3D analysis does not necessarily lead to improved 
performance over 2D, although further optimisation of both 
methods may be possible. 
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Purpose or Objective: Radiomics hypothesizes that imaging 
features reflect the underlying gene expression patterns and 
intratumoral heterogeneities. In this study, we hypothesized 
that radiation treatment (RT) affects image features and that 
